Mechanism of intrahippocampal neostigmine-induced hyperglycemia in fed rats.
We previously reported that the injection of neostigmine, an acetylcholine esterase inhibitor, into the dorsal hippocampus produced hepatic venous plasma hyperglycemia associated with an increase of epinephrine and glucagon in anesthetized fed rats. To evaluate the relative contribution of these glucoregulatory hormones and the nervous system to the net hyperglycemic response, we unilaterally injected neostigmine (5 x 10(-8) mol) into the dorsal hippocampus in the following groups of rats: intact rats with bilateral adrenalectomy to eliminate the action of epinephrine, and rats receiving a constant infusion of somatostatin and insulin to prevent the glucagon response and to maintain the basal insulin level. Hepatic venous plasma levels of glucose, immunoreactive glucagon, immunoreactive insulin, epinephrine, and norepinephrine were determined. The area under the glucose curve during the 120-min period following the injection of neostigmine was compared between groups. The areas under the glucose curve for rats receiving somatostatin and insulin, adrenalectomy rats, and adrenalectomy rats receiving somatostatin and insulin were, respectively, 82, 31, and 61% of that for intact rats. The fashion of hippocampal stimulated hyperglycemia with neostigmine was similar to that after injection of neostigmine into the third cerebral ventricle. Therefore, we investigated hyperglycemia in rats with lesions of ventromedial hypothalamus and found that the response to hippocampal neostigmine was significantly inhibited by the hypothalamic lesion. These findings suggest that the glucoregulatory hippocampal activity evoked by neostigmine may be transmitted to peripheral organs via the ventromedial hypothalamus.